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The asymmetric unit of the title compound, 
[Pd 4 (C 5 H l) N02S)4]-9.75H20, contains two neutral tetranuclear 
complex molecules with similar conformations and 19.5 
solvent water molecules. Of the 21 independent water 
molecules, three exhibit an occupancy of one-half. In each 
tetranuclear complex molecule, the four Pd 11 atoms have a 
square -planar coordination environment and are spanned by 
four D-penicillaminate ligands in a k 4 N,S:S,0 coordination 
mode, forming an eight-membered Pd 4 S 4 metallacycle. In the 
crystal, two tetranuclear molecules are connected to each 
other through eight N— H- ■ O hydrogen bonds between 
amine and carboxylate groups, constructing a cylindrical 
dimer. The dimers are further hydrogen-bonded with the 
solvent water molecules, completing a three-dimensional 
network. 

Related literature 

For background to this class of compound, see: Igashira- 
Kamiyama & Konno (2011). For related structures, see: 
Yoshinari et at (2009). 
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Experimental 

Crystal data 

[Pd4(C 5 H 9 N0 2 S)4] -9.75H 2 0 

M r = 1190.03 

Triclinic, PI 

a = 12.4517 (3) A 

b = 13.2680 (4) A 

c = 15.1666 (11) A 

a = 113.527 (8)° 

P = 98.425 (7)° 

Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Rigaku, 1995) 
T min = 0.730, r max = 0.916 

Refinement 

R[F 2 > 2a(F 2 )] = 0.025 
wR(F 2 ) = 0.062 
S = 1.08 

15410 reflections 
1052 parameters 
67 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 108.557 (8)° 
V = 2067.3 (3) A 3 
Z = 2 

Mo Ka radiation 
li = 1.98 mm -1 
T = 200 K 

0.25 x 0.10 x 0.03 mm 



20447 measured reflections 
15410 independent reflections 
15064 reflections with / > 2a(I) 
R„, = 0.027 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 1.52 e A~ 3 

Ap min = -0.68 e A" 3 

Absolute structure: Flack (1983), 
6026 Friedel pairs 

Flack parameter: -0.024 (13) 
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D-H-A D-H H-A I) A l> II I 



Symmetry codes: (i) x, y, z — 1; (ii) x,y — l,z; (iii) x+l,y,z; (iv) x, y + l,z; (v) 
x + 1, v + 1, z\ (vi) x — l,y, z; (vii) x, y, z + 1; (viii) x + l,y, z + 1; (ix) x, y + 1, z + 1. 

Data collection: PROCESS-AUTO (Rigaku, 2000); cell refine- 
ment: PROCESS-AUTO; data reduction: PROCESS-AUTO; 
program(s) used to solve structure: SHEEXS97 (Sheldrick, 2008); 



program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: Yadokari-XG 2009 (Kabuto et al, 2009); software 
used to prepare material for publication: Yadokari-XG 2009. 

This work was supported by a Grant-in-Aid for Science 
Research (grant No. 23350026) from the Ministry of Educa- 
tion, Culture, Sports, Science and Technology of Japan, and by 
the Kurata Memorial Hitachi Science and Technology Foun- 
dation. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5266). 
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c/c/o-Tetrakis(ti2-D-penicillaminato-Af 4 /V r S:0,S)tetrapalladium(ll) 9.75-hydrate 
Anzu Yokoi, Nobuto Yoshinari and Takumi Konno 

Comment 

TD-Penicillamine (C5H11NSO2, D — H 2 pen), which is a sulfur-containing amino acid, has been known as a unique 
multidentate chiral ligand that has three kinds of coordination sites, amine N, carboxylate O, and thiolate S atoms 
(Igashira-Kamiyama & Konno, 2011). Recently, we found that an S-bridged cyclic tetranuclear Pd" complex with D-pen, 
[Pd 4 Cl4(D-Hpen)4].7H 2 0, gradually converts to an S-bridged cyclic trinuclear Pd 11 structure in [Pd3(D-pen) 3 ].4.5H 2 0 (II), 
by treating with K2CO3 in water (Yoshinari et ah, 2009). We assumed that some intermediate species exists in this 
reaction because not only the nuclearity of the complex (Pd n 4 versus. Pd'S) but also the coordination mode of D-pen 
{i^N,S:kS versus. k 2 N,S:k 2 S,0) are required to be changed for this structural conversion. In the course of our trials to find 
an intermediate species, we were able to isolate crystals (I), the composition of which is different from those of 
[Pd4Cl4(D-Hpen) 4 ].7H 2 0 and [Pd3(D-pen) 3 ].4.5H 2 0, and its structure was determined by single-crystal X-ray 
crystallography. Herein we report that crystal (I) thus obtained has a new cyclic tetranuclear Pd 11 structure in [Pd n 4 (D- 
pen) 4 ].9.75H 2 0, which forms an intriguing supramolecular dimer structure. 

The asymmetric unit of (I) contains two tetranuclear Pd 11 molecules, [Pd 4 (D-pen) 4 ], and nineteen and a half solvated 
water molecules (Figure 1). The two tetranuclear molecules are essentially the same as each other, comprising of four 
square-planar Pd 11 atoms and four D-pen ligands. Each D-pen ligand bridges two Pd 11 centers in a k 1 N,S:k 1 S,0 
coordination mode, while each Pd 11 atom is coordinated by two D-pen ligands in N,S- and S,0- chelating modes, forming 
a crown-type eight-membered Pd4S4 metallacycle. Note that amine and carboxy groups cover one face of the 
metallacycle, while thiolate and methyl groups cover another face in (I). It has been shown that similar hydrophilic and 
hydrophobic surfaces are formed in the S-bridged metallacycle structure in (II). 

The Pd— S distances and S— Pd— S angles in (I) [Pd— S = 2.2261 (ll)-2.2968 (10) A, S— Pd— S = 89.76 (4)- 
93.65 (4)°] are similar to those in (II) [Pd— S = 2.2427 (15)-2.2934 (15) A, S— Pd— S = 90.08 (6)-92.66 (6)°]. However, 
the Pd— S— Pd angles in (I) [96.90 (4)-l 02.42 (4)°] are closer to the ideal tetrahedral angle of 109.5° compared with 
those in (II) [Pd— S— Pd = 82.89 (5)-91.65 (6)°], while the trans angles around Pd 11 atoms in (I) [167.45 (12)-172.13 
(8)°] are slightly smaller than those in (II) [170.41 (13)— 176.67 (16)°]. This implies that the distortion around S atoms is 
larger but the distortion around Pd atoms is smaller in (I), compared with those in (II). 

The most remarkable structural feature in (I) is the construction of a cylindrical supramolecular structure, in which two 
cyclic tetranuclear molecules face to each other to form eight intermolecular N — H— O hydrogen bonds [N— O = 
2.917 (4)-3.278 (5) A] (Figure 2). None of solvent molecules are accommodated in the cylinder despite the presence of a 
void space with a diameter of ca 4 A. All of the water molecules are participated in the formation of O — H---0 and/or N 
— H-0 hydrogen bonds with neighboring water molecules and/or tetranuclear molecules [0-0 = 2.650 (5)— 3.135 (9) A, 
N— O = 2.886 (5)-3.326 (5) A], completing three dimensional structure in (I) (Table 1). 
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Experimental 

To an orange suspension containing 100 mg (0.08 mmol) of [Pd4(D-Hpen) 4 Cl4].7H 2 0 in water (10 ml) was added an 
aqueous K2CO3 (0.2 M, 1 ml). From the resulting orange solution, a yellow crystalline powder of (I) was immediately 
precipitated, which was collected by filtration. Yield: 43 mg (46%). 'H NMR in DMSO-d 6 (500 MHz): S 5.84 (dd, J= 
11.1,7.5 Hz, 1H, NH 2 ), 4.95 (d,J= 11.2 Hz, 1H, NH 2 ), 3.15 (d, J = 7.6 Hz, 1H, CH), 1.64 (s, 3H, CH 3 ), 1.64 (s, 3H, 
CH 3 ). IR (KBr): 1610 cm" 1 (v C o for COO"). Single-crystals of (I) suitable for X-ray analysis were obtained by 
recrystallization of the powder from a small amount of ethanol/water (1:1). 

Refinement 

H atoms bound to C and N atoms were placed at calculated positions [C— H = 0.98 (CH 3 ), 0.99 (CH 2 ) or 1.00 A (CH) 
and N— H = 0.92 A (NH 2 )] and refined as riding with <7 1S0 (H) = 1.2{7 eq (C,N) for CH and NH 2 , and 1.5C/ eq (C) for CH 3 . One 
and a half water molecules were disordered, and these molecules were refined with occupancies of 0.5. H atoms of water 
molecules were placed so as to form reasonable hydrogen bonding. All H atoms bound to O atoms were refined with 
restrained geometric and displacement parameters [O — H = 0.85 (2) A, H— H = 1.38 (2) A and (7 iS0 (H) = 1.2 {/«,(())]. In 
addition, one H atom (H32F) was refined with an additional intermolecular H---0 distance restraint so as to form 
reasonable hydrogen bonding. Reflections of (-6 14 -9), (-13 2 1), (-12 -3 0) and (-12 2 14) were removed to improve the 
data quality. 

Computing details 

Data collection: PROCESS-AUTO (Rigaku, 2000); cell refinement: PROCESS-AUTO (Rigaku, 2000); data reduction: 
PROCESS-AUTO (Rigaku, 2000); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: Yadokari-XG 2009 (Kabuto et al, 2009); software 
used to prepare material for publication: Yadokari-XG 2009 (Kabuto et al, 2009). 
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019 % 

Figure 1 

A perspective view of the title compound, showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 
50% probability level and H atoms have been omitted for clarity. 
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Figure 2 

(a) Side and (b) top views of the cylindrical dimer structure in the title compound. H atoms have been omitted for clarity. 
Dashed lines indicate intermolecular N — H-0 hydrogen bonds. 

cyc/o-Tetrakis(^/2-D-penicillaminato-w 4 iV,S:0,S)tetrapalladium(ll) 9.75-hydrate 



Crystal data 

[Pd4(C 5 H 9 N0 2 S) 4 ]-9.75H 2 0 

M r = 1190.03 

Triclinic, PI 

Hall symbol: P 1 

a = 12.4517(3) A 

b = 13.2680 (4) A 

c= 15.1666(11) A 

a= 113.527 (8)° 

P = 98.425 (7)° 



y= 108.557 (8)° 
V= 2067.3 (3) A 3 
Z=2 

F(000)= 1187 

D x = 1.912 Mgm 3 

Mo Ka radiation, 1 = 0.71075 A 

Cell parameters from 20017 reflections 

8 = 3.1-27.5° 

fi= 1.98 mm" 1 
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Absolute structure: Flack (1983), 6026 Friedel 
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pairs 


map 


Flack parameter: -0.024 (13) 


Special details 




Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 


covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 


torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 


An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 


Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 


conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used 


only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F 2 


are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 


Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Pdl 0.56254 (2) 0.15412 (2) 
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Pd2 0.41117(2) 0.20457(2) 


0.15893 (2) 0.01745 (6) 


Pd3 0.65618 (3) 0.29031 (2) 


0.35747 (2) 0.01965 (7) 


Pd4 0.80963 (2) 0.23751 (2) 


0.19018 (2) 0.01745 (6) 


Pd5 0.38317 (2) 0.68823 (2) 


-0.09373 (2) 0.01653 (6) 
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SI 0.48748 (9) 0.28612 (8) 
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S2 0.53843 (9) 0.36787 (8) 
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S3 0.80787 (9) 0.39725 (8) 


0.32436 (7) 0.02019 (19) 


S4 0.75113 (9) 0.30047 (8) 


0.08309 (7) 0.01972 (19) 
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C40 — H401J 


A AOAA 

0.9sU0 


P /I A TT/IAT -1 

C40 — H40E 


A AOAA 

0.9800 


f~\ n TT 1 "7T7 

U17 — H17r 


A O AH / 1 A\ 

0.847 (19) 


r\A n t t 1 ~7P 

1)17 — H17(j 


A O C £ / 1 A\ 

0.856 (19) 


AIO IT 1 QT7 

U 1 8 — H 1 8r 


A Oil /I A\ 

0.541 (19) 


Pi 1 O T T 1 OP 

018 — H18G 


A O C O / 1 A\ 

0.852 (19) 


/ '\ i a TT 1 AT7 

019 — H19r 


A O C 1 / 1 A\ 

0.851 (19) 


t~\ 1 A T T 1 ( \f ' 

019 — H19C 


f\ OCA f 1 A\ 

0.854 (19) 


U20 — H/Uf 


A O A C / 1 A^ 

0.845 (19) 


/ \ O / 1 TTOAP 

O20 — H20(j 


A O C O / 1 A\ 

0.858 (19) 


PO 1 T TO 1 T7 

021 — H21h 


A O £") / 1 A\ 

0.863 (19) 


T TO 1 /" ' 

021 — H21u 


A O^ A i 1 A\ 

0.869 (19) 


POO TTOOT7 

022 — H221" 


A OCA / 1 A\ 

0.854 (19) 


POO TTOOP 

022 — H22Ct 


A OCA / 1 A\ 

0.859 (19) 


POO TTOOT7 

023 — H23r 


A O C 1 / 1 A\ 

0.851 (19) 


POO XJOOP 

023 — Hz3C 


A O C A / 1 A\ 
0.5D4 (19) 


024— H24F 


0.849 (19) 


024— H24G 


0.851 (19) 


025— H25F 


0.865 (19) 


025— H25G 


0.852 (19) 


026— H26F 


0.860(19) 
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Cl— C5 
C2— C3 
C2— H2B 
C4— H4C 
C4— H4D 
C4 — H4E 
C5— H5C 
C5— H5D 
C5— H5E 
C6— CIO 
C6— C9 
C6— C7 
C7— C8 
C7— H7B 
C9— H9C 
C9— H9D 
C9— H9E 
CIO— HIOC 
CIO— HIOD 
CIO— HlOE 
Cll— C14 
Cll— C12 
Cll— C15 



1.541 (6) 

1.535 (5) 

1.0000 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

1.521 (6) 

1.525 (7) 

1.540 (6) 

1.518(6) 

1.0000 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

1.524 (6) 

1.537 (6) 

1.539 (6) 



026— H26G 

027— H27F 

027— H27G 

028— H28F 

028— H28G 

029— H29F 

029— H29G 

030— H30F 

030— H30G 

031— H31F 

031— H31G 

032— H32F 

032— H32G 

033— H33F 

033— H33G 

034— H34F 
034— H34G 
03 5 A— H35F 
035A— H35G 
035B— H35H 
035B— H35I 
036A— H36F 
036A— H36G 



0.851 (19) 
0.847 (19) 
0.844 (19) 
0.822 (19) 
0.821 (19) 
0.868 (19) 
0.854 (19) 
0.861 (19) 
0.864 (19) 
0.839(19) 
0.858 (19) 
0.917(19) 
0.86 (2) 
0.875 (19) 
0.87 (2) 
0.85 (2) 
0.86 (2) 
0.85 (2) 
0.85 (2) 
0.83 (2) 
0.84 (2) 
0.85 (2) 
0.85 (2) 



07— Pdl— Nl 


85.63 (12) 


C14— Cll— C15 


108.8 (4) 


07— Pdl— SI 


171.94 (8) 


C12— Cll— C15 


113.5 (4) 


Nl— Pdl— SI 


86.31 (9) 


C14— Cll— S3 


106.2 (3) 


07— Pdl— S4 


98.20 (8) 


C12— Cll— S3 


109.0 (3) 


Nl— Pdl— S4 


168.53 (10) 


C15— Cll— S3 


107.6 (3) 


SI— Pdl— S4 


89.76 (4) 


N3— C12— C13 


110.1 (3) 


01— Pd2— N2 


86.93 (12) 


N3— C12— Cll 


110.2 (3) 


01— Pd2— S2 


171.92 (8) 


C13— C12— Cll 


112.9(4) 


N2— Pd2— S2 


85.00(10) 


N3— C12— H12B 


107.8 


01— Pd2— SI 


96.38 (8) 


C13— C12— H12B 


107.8 


N2— Pd2— SI 


171.42(11) 


Cll— C12— H12B 


107.8 


S2— Pd2— SI 


91.67(4) 


06— C 13— 05 


122.2 (4) 


N3— Pd3— 03 


85.09 (14) 


06— C 13— C 12 


118.4(4) 


N3— Pd3— S3 


86.53 (10) 


05— C 13— C 12 


119.4(4) 


03— Pd3— S3 


170.89 (9) 


Cll— C14— H14C 


109.5 


N3— Pd3— S2 


167.45 (12) 


Cll— C14— H14D 


109.5 


03— Pd3— S2 


98.63 (9) 


H14C— C14— HMD 


109.5 


S3— Pd3— S2 


90.31 (4) 


Cll— C14— H14E 


109.5 


N4— Pd4— 05 


85.91 (12) 


H14C— C14— H14E 


109.5 


N4— Pd4— S4 


85.40 (10) 


H14D— C14— H14E 


109.5 


05— Pd4— S4 


171.31 (8) 


Cll— C15— H15C 


109.5 


N4— Pd4— S3 


170.89 (9) 


Cll— C15— H15D 


109.5 


05— Pd4— S3 


97.34 (8) 


H15C— C15— H15D 


109.5 


S4— Pd4— S3 


91.28 (4) 


Cll— C15— H15E 


109.5 


015— Pd5— N5 


86.31 (12) 


H15C— C15— H15E 


109.5 
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015 — Pd5 — S5 


172.13 (8) 


TT 1 CT"\ pi f TT1CT7 

H15D — L15 — HI 5b 


1 AA C 

109.5 


\Tf T1JC CC 

N5 — Pd5 — S5 


O C OT / 1 A\ 

85.87 (10) 


C20 — C 1 6 — C 1 9 


111 A /T \ 

111.0 (3) 


r\ 1 c n Jf CO 

(J 15 — Pd5 — S8 


C\H C\A ZO\ 

97.94 (8) 


/""OA t~* 1 n r* 1 1 H 

C20 — C 1 6 — C 1 7 


1 1 O A /T \ 

112.9 (3) 


N5 — Pd5 — S8 


1 z: a a /a\ 

169.40 (9) 


C19 — C16 — C17 


1 AA z: i A \ 

109.6 (4) 


nr n,lC CO 

S5 — Pd5 — S8 


on ao / a \ 

89.92 (4) 


P1A f~' 1 /I C/1 

C20 — L 1 6 — S4 


1 AT T /O \ 

107.7 (3) 


No — Pd6 — 09 


O AC /1 1\ 

86.45 (12) 


P 1 A 1 /" C/1 

C19 — C16 — S4 


1 AT A /O \ 

107.0 (3) 


XT/"" 0.1/" o /- 

N6 — Pd6 — So 


O C /'A / 1 A\ 

85.64 (10) 


pi n p 1 /" O/l 

Cl7 — C16 — S4 


1 AO C /O \ 

108.5 (3) 


09 — Pdo — So 


1 to ao /o\ 

172.08 (8) 


XT A P 1 T P 1 O 

N4 — CI 7 — C18 


1 A A T /O \ 

109.7 (3) 


xt^c n .J /C cc 

JNo — rdo — JO 


1 /;a to / 1 1 \ 
lo9.28 (11) 


XT A p 1 T pi/; 

JN4 — CI / — Clo 


111 1 /o \ 

111.1 (j) 


09 — Pdo — S5 


A/T /TzT /OA 

96.66 (8) 


p 1 O P1T P1/T 

C18 — C17 — C16 


11/1 A //I \ 

114.0 (4) 


So — Pdo — S5 


a 1 o a //i\ 

91.20 (4) 


XT/1 PH TT1TTJ 

N4 — C17 — H17B 


1 AT O 

107.2 


N7 — Pd7 — 0 1 1 


O/l O O / 1 O \ 

84.28 (12) 


P 1 O P 1 T T T 1 Tl~i 

CI 8 — Cl7 — H17B 


107.2 


N7 — Pd7 — S7 


o/r czt /a\ 

86.56 (9) 


f ■• \ /_ PIT TT1TT) 

C 1 o — C 1 7 — H 1 7b 


1 AT O 

107.2 


P 1 1 n . 1 -T C T 

Oil — Pd7 — S7 


1 t a 'in /a\ 

170.76 (9) 


/ \ o pi o PT 

08 — CI 8 — 07 


IOO A / A\ 

123.4 (4) 


N7 — Pd7 — So 


1 TA TC /1 a\ 

170.75 (10) 


/ ~\ q p 1 O P 1 T 

08 — CI 8 — C17 


1 1 T A / A \ 

117.0 (4) 


Oil — Pd7 — S6 


ao 1 t / a\ 

98.17 (9) 


07 — CI 8 — C17 


119.6 (3) 


C T TlAH C £. 

S7 — Pd7 — So 


A 1 AT / A\ 

91.07 (4) 


/"• 1 /_ piA tti nr 1 

C16 — C19 — H19C 


1 AA C 

109.5 


N8 — Pd8 — 013 


O/l OC / 1 0\ 

84.85 (12) 


pi/" pia tti nr» 

C16 — C19 — H19D 


1 AA C 

109.5 


\to r» in CO 

N8 — Pd8 — S8 


o c 1 o /a\ 

85.18 (9) 


T T 1 AP P 1 A T T 1 nr\ 

H 1 9C — C 1 9 — H 1 9D 


109.5 


f~\ 1 1 njo CO 

013 — Pd8 — S8 


1 "7 A AT /A\ 

170.03 (9) 


p 1 /: P1A TT1AT7 

C 1 0 — C 1 9 — H 1 9b 


1 AA C 

109.5 


N8 — Pd8 — S7 


1 TA AO /A\ 

170.92 (9) 


TT 1 AP P 1 A TT 1 AT? 

H 1 9C — C 1 9 — H 1 9b 


1 AA C 

109.5 


P 11 n jo c T 

013 — Pd8 — S7 


A/" 1 1 /ON 

96.17 (8) 


TT1AT"\ P1A TTI A 1~ 

H19D — C19 — H19E 


1 AA C 

109.5 


CO HJO C 1 

S8 — Pd8 — S7 


93.65 (4) 


P1 £. POA TTOAP 

C 1 6 — C20 — H20C 


109.5 


p 1 c 1 D ,1 1 

LI — SI — Pdl 


AT CC\ ( 1 A \ 

97.60 (14) 


p 1 S POA TTOAT~\ 

C 1 0 — C20 — H20D 


1 AA C 

109.5 


1 c 1 tmo 
CI — SI — Pdz 


1 A/1 A/1 f\1\ 

104.04 (1 j) 


T_JO AP pon it -) (\ 

H20C — C2U — H20D 


1 AO C 

109.5 


T\J1 C1 T1 JO 

Pdl — SI — Pd2 


AT /II i A\ 

97.42 (4) 


P1 £. POA TT1AF 

C16 — C20 — H20E 


109.5 


p / n a T'i . J O 

Co — S2 — Pd2 


AT 1/1 / 1 /I \ 

97.34 (14) 


T TO AP P OA T TO AT -1 

H20C — C20 — H20E 


109.5 


Co — S2 — Pd3 


1 ao in / 1 c\ 

102.37 (15) 


TTOAT""\ p^A TTOAT7 

H20D — C20 — H2Ub 


1 AA C 

109.5 


rMO CO TiAl 

Pdz — Sz — Fd3 


1 AA //l\ 

100.53 (4) 


PO A po 1 p-) O 

C24 — C2 1 — C22 


1 1 A £ 

110.5 (j) 


Cll — S3 — Pd3 


AT AO / 1 /I \ 

97.93 (14) 


PO/1 PO 1 POC 

C24 — C2 1 — C25 


110.5 (4) 


pi i ci A.J ,\ 

Cll — S3 — Pd4 


1 AT 1 O / 1 /I \ 

103.18 (14) 


PT> PO 1 PTC 

C22 — C2 1 — C25 


110 1 /O \ 

113.1 (3) 


Pd3 — S3 — Pd4 


A^ A A //I \ 

96.90 (4) 


PO a PO 1 c c 

C24 — C21 — S5 


1 A /_ A /I \ 

106.9 (3) 


r* 1 1 £1 O /I I)J^ 

C16 — S4 — Pd4 


AO az: /1 /l\ 

98.06 (14) 


PT\ PO 1 C C 

C22 — C21 — S5 


1 AO A /O \ 

108.0 (3) 


Clo — S4 — Pdl 


1A1 A/" /1T\ 

101.06 (12) 


p 0 c p 01 c c 

C25 — C21 — S5 


1 AT /O \ 

107.6 (3) 


r~\ 1 a C/1 r» .1 1 

Pd4 — S4 — Pdl 


1AT A 't) / A\ 

102.42 (4) 


XTC POO POO 

N5 — C22 — C23 


111.5 (3) 


P11 CC Tt A C 

C21 — S5 — rd5 


AO A /1T\ 

98.24 (13) 


XTC PT) PO 1 

N 5 — C22 — C2 1 


1 1 A / /">\ 

110.6 (3) 


C21 — — rdo 


1 AO AO / 1 0\ 

10Z.9Z (Iz) 


pot pn po 1 
C23 — Czz — C2 1 


111 T ZO\ 

111.3 (3) 


n jr cc n 

Pd5 — S5 — Pdo 


A A O /I / /I \ 

99.24 (4) 


XTC PT1 TTOOT) 

N 5 — C22 — H22B 


1 f\n 0 

107.8 


C26 — So — Pdo 


AT 1 1 / 1 /I \ 

97.13 (14) 


PO O POO T TO OTT1 

C23 — C22 — H22B 


107.8 


C26 — So — rd7 


1 A") 1 A / 1 A \ 

103.20 (14) 


C2 1 — C22 — HZZti 


1 AT O 

107.8 


rdo — So — rd7 


A A f\1 / A \ 

99.03 (4) 


0 1 0 — C23 — 09 


IOO O / A \ 

122.8 (4) 


i ct n.n 

C3 1 — S7 — Pd7 


AT AO / 1 1 \ 

97.98 (13) 


Pi 1 A POO POO 

0 1 0 — C23 — C22 


1 1 A T / A \ 

119.7 (4) 


C3 1 — S7 — Pd8 


1 AO TO / 1 /I \ 

102.32 (14) 


PA PO") POO 

09 — C23 — C22 


117.5 (4) 


Pd / — S / — Pdo 


AA C"7 //I \ 

99.5 / (4) 


r"11 /~"0/1 TUO A t~" 

Cz 1 — Cz4 — Hz4C 


1 AA C 

109.5 


C36— S8— Pd8 


97.79(13) 


C21— C24— H24D 


109.5 


C36— S8— Pd5 


102.08 (13) 


H24C— C24— H24D 


109.5 


Pd8— S8— Pd5 


101.17(4) 


C21— C24— H24E 


109.5 


C3— 01— Pd2 


119.2 (3) 


H24C— C24— H24E 


109.5 


C8— 03— Pd3 


119.8(3) 


H24D— C24— H24E 


109.5 
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p i o Pi C Tt A A 

L13 — 05 — Pd4 


121.7 (3) 


CI 8 — 07 — Pal 


127.7 (2) 


C23 — 09 — Pd6 


inn /in 

117.0 (2) 


G28 — Oil — Pd7 


11/1 1 /") \ 

124.1 (3) 


C33 — 013 — Pd8 


127.9 (3) 


p O o f '\ 1 C n .1 r 

C38 — 015 — Pd5 


1 T7 ") /I \ 

127.3 (2) 


p ~\ XT 1 Tl J 1 

C2 — Nl — Pdl 


11/"/" /1\ 

116.6 (2) 


p ~\ XT 1 TT 1 

Cz — N 1 — HI 


1 AO 1 

108.1 


T)J1 XT 1 TT 1 

rdl — N 1 — HI 


1 AO 1 

108.1 


p /-» XT1 TT1A 

C2 — Nl — HI A 


108.1 


t\J1 XT1 TT1 A 

Pdl — Nl — HI A 


1 AO 1 

108.1 


TT1 XT1 TT1A 

HI — Nl — HI A 


107.3 


C7 — N2 — Pd2 


H8.2 (2) 


/"'T XT1 TT1 

C7 — JNz — Hz 


1 f\H O 

107.8 


Pd2 — N2 — H2 


107.8 


C7 — N2 — H2A 


107.8 


D ,H \T1 TT^ A 

raz — Nz — Hz A 


1 AT O 

107.8 


Til a 

H2 — N2 — H2A 


1 AT 1 

107.1 


p XT') T1 J ") 

C12 — N3 — Pd3 


117.4 (3) 


PH XT') T TT 

L12 — N3 — H3 


1 AO A 

108.0 


y~\ 1 "> XT'? Ty) 

Pd3 — N3 — H3 


1 AO A 

108.0 


p 1 O XT') TTO A 

C12 — N3 — H3A 


1 AO A 

108.0 


T"\ 11 XT') TT1 A 

Pd3 — N3 — H3A 


108.0 


TT") XT') TT") A 

H3 — N3 — H3A 


107.2 


PH XT/1 T> A A 

L17 — N4 — ra4 


1 1 O A i")\ 

llo.O (3) 


PH XT A TT A 

C17 — N4 — H4 


1 AT O 

107.8 


T\ J\ A XT/1 TT/1 

Pd4 — N4 — H4 


107.8 


PH XT/1 TT/1 A 

L 1 7 — N 4 — H4 A 


1 AT O 

107.8 


T> J A XT/f TT/1 A 

ra4 — N4 — H4A 


1 AT O 

107.8 


TT/1 XT/1 TT/1 A 

H4 — N4 — H4A 


107.1 


PH XTC njf 

C22 — N5 — Pd5 


116.9 (2) 


PT) XTC TTC 

Czz — N5 — H5 


1 AO 1 

108.1 


nir XTC TTC 

ra5 — N5 — H5 


1 AO 1 

108.1 


s~-\ r\ XTC TTC A 

C22 — N5 — H5A 


108.1 


n.lr XTC TTC A 

Pd5 — N5 — H5A 


108.1 


TTC XTC TTC A 

H5 — N5 — H5A 


1 AT "> 

107.3 


pn XTjC T~> ,1 /_ 

L27 — N6 — Pdo 


1 1 T 1 /1\ 

117.2 (2) 


pn XTzT TT£ 

Cz7 — No — Ho 


1 AO A 

108.0 


T\ ,1 / \t/" TT/" 

Pdo — N6 — H6 


108.0 


/~1T7 XT/" TT/' A 

C27 — N6 — H6A 


1 AO A 

108.0 


T~) ,1 /! XT/T TT^ A 

rao — N 6 — Ho A 


1 AO A 

108.0 


TT/" XT/" TT/' A 

H6 — N6 — H6A 


107.2 


C32 — N7 — Pd7 


1 1 T 1 /1\ 

117.2 (2) 


C3z N / H / 


1 AO A 

10o. 0 


Pd7— N7— H7 


108.0 


C32— N7— H7A 


108.0 


Pd7— N7— H7A 


108.0 


H7 — N7 — H7A 


107.2 


C37— N8— Pd8 


118.7(2) 



p o i PI C TTIf P 

L21 — C25 — H25C 


109.5 


C2 1 — C25 — H25D 


109.5 


TT'lf P pii c Tn CT"\ 

H25C — C25 — H25D 


1 AA C 

109.5 


po i p o c TTirr 

C2 1 — C25 — H25E 


1 AA C 

109.5 


T T1 C Z" 1 /" 1 c TT^f F 

H25C — C25 — H25E 


109.5 


TT1C T~~\ PI C TT'lf r 

H25D — C25 — H25E 


109.5 


/"")A P ") / poT 

C30 — C26 — C27 


111 A / A \ 

112.9 (4) 


Pin /-"-•-»/ a 

C30 — C26 — C29 


110.1 (4) 


p^n p -> /_ P1A 

Cz7 — Czo — Cz9 


1 AA A / /I \ 

109.9 (4) 


P*)A r s "\ / o /" 

C30 — C26 — S6 


1 AO C /") \ 

108.5 (3) 


PIT PI/" CI/" 

C27 — C26 — S6 


1 AO T /") \ 

108.7 (3) 


C29 — C26 — S6 


106.6 (3) 


\t/ PIT /""> O 

N6 — C27 — C28 


1 AO O /") \ 

108.8 (3) 


XT/" P ") T PI/" 

N6 — C27 — C26 


110.5 (3) 


p^O /"""'") —7 PI/" 

C28 — C27 — C26 


114.7 (3) 


\t/ p^t r m r> 

N6 — C27 — H27B 


107.5 


C28 — C27 — H27B 


107.5 


C26 — C27 — H27B 


107.5 


012 — C28 — Oil 


123.1 (4) 


p, 1 PTO pl^ T 

0 1 2 — C2 8 — C27 


118.1 (4) 


p i 1 p^o PIT 

Oil — C28 — C27 


118.7 (4) 


P^ /" PO A m AP 

C26 — C29 — H29C 


109.5 


/T\/ /"lOA TTOA7~\ 

C26 — C29 — H29D 


109.5 


TT1 A/"" P^ A TTinr\ 

H29C — C29 — H29D 


109.5 


p o / p^a t n nr 

C26 — C29 — H29E 


1 AA C 

109.5 


T T ^> l\ /~ ^ /^OA TTOA1 - ' 

H29C — C29 — H29E 


109.5 


TTOAT~\ /^OA T T i\ 1 — ' 

H29D — C29 — H29E 


109.5 


p o z' P ") A T TO ' 

C26 — C30 — H30C 


109.5 


p o ^ poa TTinrx 

C26 — C30 — H30D 


1 AA C 

109.5 


H30C — C30 — H30D 


109.5 


p o s~ p *) a TTinr 

C26 — C30 — H30E 


109.5 


T pi MP P")A t n at 

H30C — C30 — H30E 


1 AA C 

109.5 


in AH p ") A T J-i AT7 

Hi UD — Li 0 — Hi 0b 


1 A A C 

109.5 


p o ^ p i -i p o c 

C34 — C31 — C35 


110.1 (3) 


p o ^ p t -i p o o 

C34 — C31 — C32 


1 AA O \ 

109.8 (3) 


P") C PO 1 p -> 

C35 — C31 — C32 


1 1 I 1 /") \ 

112.2 (3) 


p o /I p i i c 1 T 

C34 — C31 — S7 


1 AT /") \ 

107.3 (3) 


C35 — C31 — S7 


1 A O T /O \ 

108.7 (3) 


C32 — C3l — S7 


1 a a /" /o \ 

108.6 (3) 


XTT /"> 1 -\ P")") 

N7 — C32 — C33 


1 1 A T /") \ 

110.7 (3) 


XTT p 1 PO 1 

N7 — C32 — C3 1 


111.4 (3) 


p o i-t p o o p o -i 

C33 — C32 — 03 1 


112.4 (3) 


XTT / ^ ") O TTT1 T) 

N7 — C32 — H32B 


1 AT A 

107.4 


C33— C32— H32B 


107.4 


C31— C32— H32B 


107.4 


014— C33— 013 


122.0 (4) 


014— C33— C32 


118.1 (4) 


013— C33— C32 


119.8(4) 


C31— C34— H34C 


109.5 
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f~\ -> -7 TvTO TTO 

G37 — N8 — H8 


107.6 


Ti in TvTO TTO 

Pd8 — N8 — H8 


107.6 


r~\ -) 1-1 TvTO TTO A 

C37 — N8 — H8A 
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Pd8 — N8 — H8A 
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TTO TvTO TTO A 

H8 — N8 — H8A 
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C2 — CI — C5 


1 i o /- / A\ 
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1 a a ^ / /i \ 

109.2 (4) 


/~ 1 'T /"" 1 O 1 

Cz — CI — SI 


1 AO O /"> A 

108.8 (3) 


C4 — CI — SI 


106.4 (3) 


C5 — CI — SI 


1 ("\0 1 /T\ 

108.2 (3) 


Nl — C2 — CI 


110.1 (3) 


N 1 — C2 — C3 


1 1 A C /"} \ 

110.5 (3) 


CI — C2 — C3 


112.4 (3) 


Nl — C2 — H2B 


107.9 


CI — C2 — H2B 


107.9 


C3 — C2 — H2B 


107.9 


02 — C3 — 01 


123.1 (4) 


02 — C3 — C2 


119.4 (4) 


Ol — C3 — C2 


117.6 (4) 


CI — C4 — H4C 


109.5 


CI — C4 — H4D 


109.5 


TT A y~1 /""< A TT A T""\ 

H4C — C4 — H4D 


109.5 


CI — C4 — H4E 


109.5 


TTAf^ /"< A TT/IT -1 

H4C — C4 — H4E 


109.5 


T T A T~\ f ^ A TT/1 I - ' 

H4D — C4 — H4E 


109.5 


CI — C5 — H5C 


109.5 


• i tip r\ 

CI — C5 — H5D 


109.5 


[If r~y rir TTf r\ 


109.5 


CI — C5 — H5E 


109.5 


H5C — C5 — H5E 


109.5 


H5D — C5 — H5E 


1 AA c 

109.5 


CIO — Co — C9 


i 1 a i 

110.3 (4) 


CIO — C6 — C7 


112.6 (4) 


C9 — Co — C7 


1 1 /\ A { A \ 

110.4 (4) 


CIO — Co — S2 


1 ao /i si \ 

108.4 (3) 


C9 — Co — S2 


106.8 (3) 


C7 — Co — S2 


108.2 (3) 


N2 — C7 — C8 


111.4 (3) 


Hi — C7 — Co 


109.7 (3) 


C8 — C7 — Co 


113.4 (3) 


N2 — C7 — H7B 


107.3 


C8 — C7 — H7B 


107.3 


C6— C7— H7B 


107.3 


04— C8— 03 


122.7 (4) 


04— C8— C7 


120.2 (4) 


03— C8— C7 


117.0(4) 


C6— C9— H9C 


109.5 


C6— C9— H9D 


109.5 



C3 1 — C34 — H34D 


109.5 


H34C — C34 — H34D 


109.5 


C3 1 — C34 — H34E 


109.5 


ry) < s • /"■< 'y A TTT /IT 

H34C — C34 — H34E 


109.5 


TTO A T"\ /" < "> a TT1 /IT -1 

H3 4D — C 3 4 — H3 4E 


109.5 


C3 1 — C35 — H35C 


109.5 


C3 1 — C35 — H35D 


1 AA C 

109.5 


TTTf /"< /" ■• 1 r T T") rT\ 

H35C — C35 — H35D 


109.5 


Ci 1 — C35 — HJ5h 


1 AA C 

109.5 


H35C — C35 — H35E 


109.5 


H35D — C35 — H35E 


1 AA C 

109.5 


C40 — C36 — C39 


1 AA C /") \ 

109.5 (3) 


C40 — C36 — C37 


113.2 (3) 


C39 — C36 — C37 


1 A A O / A \ 

109.8 (4) 


C40 — C36 — S8 


1 AA t\ /I \ 

109.0 (3) 


C39 — C36 — S8 


106.9 (3) 


C37 — C36 — S8 


1 AO 1 /") \ 

108.3 (3) 


N8 — C37 — C38 


110.4 (3) 


N8 — C37 — C36 


HO. 9 (3) 


C38 — C37 — C36 


111") /"> \ 

113.3 (3) 


XTO T TO in 

N8 — C37 — H37B 


1 AT T 

107.3 


C38 — C37 — H37B 


107.3 


C36 — C37 — H37B 


107.3 


016 — C38 — Ol5 


122.7 (3) 


016 — C38 — C37 


1 1 O 1 /I \ 

118.2 (3) 


015 — C38 — C37 


119.1 (3) 


C36 — C39 — H39C 


109.5 


C36 — C39 — H39D 


109.5 


H39C — C39 — H39D 


1 AA C 

109.5 


C36 — C39 — H39E 


109.5 


H39C — C39 — H39E 


109.5 


TTT AT\ f~~~* 1 l"\ TT1 AT 7 

H3 9D — C3 9 — H3 9E 


109.5 


C36 — C40 — H40C 


1 AA C 

109.5 


C36 — C40 — H40D 


109.5 


TT/1 A/^ /'"' /I ^\ TT/1 Ar\ 

H40C — C40 — H40D 


109.5 


C3 6 — C40 — H40E 


1 AA C 

109.5 


TT/1 A f ' AC\ T T /I AT -1 

H40C — C40 — H40E 


109.5 


T T A AT\ /~1 /I T T A f\~V^ 

H40D — C40 — H40E 


109.5 


T T 1 7F f "\ 1 ^7 T T 1 l~l f 

H17F — 017 — H17G 


108 (3) 


tti or r\iO TTi or" 

H18F — 018 — H18G 


1 AA /"> \ 

109 (3) 


TT 1 AT 1 1 A TT 1 (\/~^ 

H19F — 019 — H19G 


110 (3) 


H20F — 020 — H20G 


108 (3) 


TTI 1 T -1 1 TTA 1 /" ^ 

H2 1 F — 02 1 — H2 1 G 


1 AC /"> \ 

105 (3) 


H22f — 022 — H22G 


107 (3) 


H23F— 023— H23G 


107 (3) 


H24F— 024— H24G 


108 (3) 


H25F— 025— H25G 


105 (3) 


H26F— 026— H26G 


107 (3) 


H27F— 027— H27G 


109 (3) 
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H9C— C9— H9D 
C6— C9— H9E 
H9C— C9— H9E 
H9D— C9— H9E 
C6— CIO— H10C 
C6— CIO— HIOD 
HIOC— CIO— HIOD 
C6— CIO— HlOE 
HIOC— CIO— HI OE 
HIOD— CIO— HlOE 
C14— Cll— C12 



109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
111.5 (4) 



H28F— 028— H28G 
H29F— 029— H29G 
H30F— 030— H30G 
H31F— 031— H31G 
H32F— 032— H32G 
H33F— 033— H33G 
H34F— 034— H34G 
H35F— 035A— H35G 
H35H— 035B— H35I 
H36F— 036A— H36G 



116(3) 
106 (3) 
108 (3) 
110(3) 
101 (3) 
103 (3) 

108 (3) 

109 (3) 
113 (4) 
109 (3) 



Nl— Pdl 
S4— Pdl- 
Nl— Pdl 
S4— Pdl- 
01— Pd2 
S2— Pd2- 
01— Pd2 

52— Pd2- 
N2— Pd2 
SI— Pd2- 
N2— Pd2 

51— Pd2- 
N3— Pd3 
03— Pd3 

53— Pd3- 
N3— Pd3 
03— Pd3 

53— Pd3- 
N3— Pd3 

52— Pd3- 
N3— Pd3 

52— Pd3- 
05— Pd4 

54— Pd 
05— Pd4 
S4— Pd4- 
N4— Pd4 

53— Pd 
N4— Pd4 
S3— Pd4- 
07— Pdl 
Nl— Pdl 
SI— Pdl- 
07— Pdl 
Nl— Pdl 
SI— Pdl- 
N5— Pd5 



-SI— CI 
SI— CI 
-SI— Pd2 
SI— Pd2 
-SI— CI 
SI— CI 
-SI— Pdl 

51— Pdl 
-S2— C6 

52— C6 
-S2— Pd3 
S2— Pd3 
-S2— C6 
-S2— C6 
S2— C6 
-S2— Pd2 
-S2— Pd2 

52— Pd2 
-S3— Cll 

53— Cll 
-S3— Pd4 
S3— Pd4 
-S3— Cll 
S3— Cll 
-S3— Pd3 

53— Pd3 
-S4— C16 

54— CI 6 
-S4— Pdl 
S4— Pdl 
-S4— C16 
-S4— C16 
S4— C16 
-S4— Pd4 
-S4— Pd4 
S4— Pd4 
-S5— C21 



-23.21 (16) 
146.02 (13) 
82.11 (9) 
-108.66 (4) 
33.51 (16) 
-145.78 (14) 
-66.29 (9) 
114.43 (4) 
-27.85 (19) 
144.23 (15) 
76.25 (11) 
-111.67 (4) 
-74.5 (5) 
31.90(17) 
-149.81 (14) 
-174.5 (4) 
-68.11 (10) 
110.18 (4) 
-22.52 (17) 
145.32 (14) 
81.89(11) 
-110.27 (4) 
31.59(17) 
-147.27 (15) 
-68.27 (9) 

112.87 (4) 
-26.63 (15) 

144.88 (12) 
76.65 (10) 
-111.85 (4) 
29.29 (16) 
-79.6 (5) 
-149.39(14) 
-71.63 (9) 
179.5 (5) 
109.69 (4) 
-23.67 (15) 



Pd2— N2— C7— C8 
Pd2— N2— C7— C6 
CIO— C6— C7— N2 
C9— C6— C7— N2 
S2— C6— C7— N2 
CIO— C6— C7— C8 
C9— C6— C7— C8 

52— C6— C7— C8 
Pd3— 03— C8— 04 
Pd3— 03— C8— C7 
N2— C7— C8— 04 
C6— C7— C8— 04 
N2— C7— C8— 03 
C6— C7— C8— 03 
Pd3— S3— Cll— C14 
Pd4— S3— Cll— C14 
Pd3— S3— Cll— C12 
Pd4— S3— Cll— C12 
Pd3— S3— Cll— C15 
Pd4— S3— Cll— CI 5 
Pd3— N3— CI 2— C13 
Pd3— N3— CI 2— Cll 
C14— Cll— C12— N3 
C15— Cll— C12— N3 

53— Cll— CI 2— N3 
C14— Cll— C12— C13 
C15— Cll— C12— C13 
S3— Cll— C12— C13 
Pd4— 05— CI 3— 06 
Pd4— 05— CI 3— C12 
N3— CI 2— CI 3— 06 
Cll— C12— C13— 06 
N3— CI 2— CI 3— 05 
Cll— CI 2— CI 3— 05 
Pd4— S4— CI 6— C20 
Pdl— S4— CI 6— C20 
Pd4— S4— CI 6— C19 



-105.8 (3) 

20.7 (4) 
-165.2 (4) 

71.1 (4) 
-45.5 (4) 
-39.9 (5) 
-163.7(4) 

79.8 (4) 
-126.5 (4) 
55.4 (5) 
-134.5 (4) 

101.2 (5) 
43.7 (5) 
-80.7 (5) 
-77.6 (3) 
-176.7 (3) 
42.6 (3) 
-56.4 (3) 
166.0(3) 
67.0(3) 
-99.3 (4) 

25.9 (4) 

71.2 (4) 
-165.5 (3) 
-45.7 (4) 
-165.2 (4) 
-41.9(5) 
77.9 (4) 
-127.5 (4) 

52.3 (5) 
-133.1 (4) 

103.3 (5) 

47.2 (5) 
-76.4 (5) 
166.7 (2) 

62.3 (3) 
-74.0 (3) 
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CO n.jr 

So — Pd5— 


-S5 — Lzl 


146.60 (lz) 


N5 — Pd5— 


C C O.I/" 

-a 5 — Pdo 


OA AC (C\\ 

80.95 (9) 


CO TlA C 

S8 — Pd5— 


-S5 — Pdo 


1 ao no ( A\ 

-108.78 (4) 


N6 — Pdo— 


-S5 — C21 


-70.4 (5) 


09 — Pdo— 


-S5 — C21 


35.97 (16) 


S6— Pd6- 


-S5— C21 


1 /n f 1 a \ 

-143.07 (14) 


N6— Pd6- 


-S5— Pd5 


-171.1 (5) 


09— Pd6- 


-S5— Pd5 


^ a nn /a\ 

-64.77 (9) 


S6— Pd6- 


-S5— Pd5 


1 16.19 (4) 


N6— Pd6- 


-S6— C26 


c 1 / 1 o\ 

—27.51 (18) 


S5— Pd6— S6— C26 


142.24 (14) 


XTA T>Atx 
IN 0 rflO — 


C£ PH7 
-oO r Q / 


77.14 (11) 


oj rQO — 


C£ PH7 
-jO rQ / 


—113.11 (4) 


Ul 1 rQ /- 


c/: 

— OO L.Z0 


28.82 (17) 


0 / rQ / — 


C/: r 1 ?^ 

-JO L.Z0 


-151.02 (15) 


01 1 T>A1 
Ul 1 rO /- 


PH£ 
— OO rQO 


*7A 7f / 1 A\ 

-70.75 (10) 


C7 VA1 

0 1 rQ / — 


c/: PH£ 
-oO rQO 


109.40 (4) 


XT 7 Prl7 

IN / rQ / — 


Q7 r 1 ^ 1 


-22.31 (16) 


oO rQ / — 


Q7 r^i 1 


148.75 (14) 


XT 7 PrI7 

IN / rQ / — 


C7 PHP 

-0 / rQo 


O 1 TA / 1 A\ 

81.70 (10) 


CZ. p AH 

oO — rQ / — 


C7 p^Q 
-0 / — rQo 


10 1 .2.3 (4) 


01 'X PHP. 

\J 1 j r Qo- 


C7 fii 


30.71 (16) 


00 — rQo — 


Q7 1 


-147.56 (13) 


01^ PHP. 


C7 PH7 

— 0 / rQ / 


/^n t 1 /a\ 

-69.71 (9) 


CO DJO 

00 rQo — 


C7 VA1 

-0 / rQ / 


1 Iz.Oz (4) 


XTP T>AQ 
IN 0 rQo — 


"OO K^jO 


T/; ni /1C\ 

—26.71 (15) 


C7 PHP 

0 / rQo — 


-oO LjO 


1/1/1 

144.26 (12) 


XJO PrIP 

IN 0 rQo — 


co PrK 
-00 rQj 


nn 01 /I A\ 

77.31 (10) 


C7 pjo 
0 / rQo — 


co p^c 

-00 rQj 


111 HI i A \ 

— 111. /J (4) 


Ul J rQj- 


— 00 — L-30 


in ni /1 r\ 

27.72 (15) 


XJC PH^ 
IN j — rQD— 


co C"\fi 


Of /l 

-85.4 (6) 


c; VA*\ 
oj — rQD — 


co C^kf* 


1 f 1 O/l /I 1\ 

-151.84 (13) 


m S PrK 

WIJ r QJ- 


°,P PHP. 
— 00 r Qo 


TO oc if\\ 

— /2.0D (9) 


N5— Pd5- 


-S8— Pd8 


174.1 (5) 


S5— Pd5- 


-S8— Pd8 


1 AT frt //I \ 

107.59 (4) 


N2— Pd2- 


-01— C3 


132.9 (3) 


Sl— Pd2- 


-01— C3 


—39.1 (3) 


N3— Pd3- 


-03— C8 


m 0 / a\ 

133.2 (4) 


S2— Pd3- 


-03— C8 


1 /I O /I \ 

-34.8 (3) 


N4— Pd4- 


-05— C13 


139.1 (3) 


S3— Pd4- 


-05— C13 


11 /I /"} \ 

—32.4 (3) 


Nl— Pdl- 


-07— C18 


1 /I A A /"> \ 

149.4 (3) 


S4— Pdl- 


-07— CI 8 


1 A n f->\ 

-19.7 (3) 


N6— Pd6- 


-09— C23 


Izo.j (3) 


S5— Pd6- 


-09— C23 


-41.4 (3) 


N7— Pd7- 


-Oil— C28 


143.1 (3) 


S6— Pd7- 


-Oil— C28 


-27.9 (3) 


N8— Pd8- 


-013— C3 3 


145.6 (4) 


S7— Pd8- 


-013— C3 3 


-25.3 (3) 



Pdl— S4— C16— C19 -178.4(3) 

Pd4— S4— C16— C17 44.2 (3) 

Pdl— S4— C16— C17 -60.3 (3) 

Pd4— N4— C17— C18 -108.1 (3) 

Pd4— N4— C 1 7— C 16 1 8 .9 (4) 

C20— C 1 6— C 1 7— N4 - 1 6 1 . 8 (3) 

C 1 9— C 1 6— C 1 7— N4 73.9 (4) 

S4— C 1 6— C 1 7— N4 -42.5 (4) 

C20— CI 6— CI 7— C18 -37.2 (5) 

C19— C16— C17— C18 -161.4(3) 

54— CI 6— CI 7— CI 8 82.1 (3) 
Pdl— 07— C18— 08 -149.9(3) 
Pdl— 07— C18— C17 33.2 (5) 
N4— C17— C18— 08 -116.7(4) 
C16— C17— C18— 08 117.9(4) 
N4— C 1 7— C 1 8—07 60.4 (5) 
C16— C17— C18— 07 -65.0(5) 
Pd5— S5— C21— C24 -74.9 (3) 
Pd6— S5— C21— C24 -176.4(3) 
Pd5— S5— C21— C22 44.1 (3) 
Pd6— S5— C21— C22 -57.4 (3) 
Pd5— S5— C21— C25 166.4 (3) 
Pd6— S5— C21— C25 64.9 (3) 
Pd5— N5— C22— C23 -98.2 (3) 
Pd5— N5— C22— C21 26.2(4) 
C24— C21— C22— N5 69.7 (4) 
C25— C21— C22— N5 -165.8 (3) 

55— C21— C22— N5 -46.9(4) 
C24— C21— C22— C23 -165.7 (3) 
C25— C21— C22— C23 -41.3 (4) 

55— C21— C22— C23 77.6(4) 
Pd6— 09— C23— O10 -117.2(4) 
Pd6— 09— C23— C22 63.4 (4) 
N5— C22— C23— O10 -138.9 (4) 
C21— C22— C23— O10 97.1 (5) 
N5— C22— C23— 09 40.6 (5) 
C21— C22— C23— 09 -83.4 (4) 
Pd6— S6— C26— C30 169.5 (3) 
Pd7— S6— C26— C30 68.4 (3) 
Pd6— S6— C26— C27 46.4 (3) 
Pd7— S6— C26— C27 -54.6 (3) 
Pd6— S6— C26— C29 -72.0 (3) 
Pd7— S6— C26— C29 -173.0(3) 
Pd6— N6— C27— C28 -106.6 (3) 
Pd6— N6— C27— C26 20.1 (4) 
C30— C26— C27— N6 -165.3 (4) 
C29— C26— C27— N6 7 1 .4 (4) 

56— C26— C27— N6 -44.9 (4) 
C30— C26— C27— C28 -42.0 (5) 
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N5— Pd5— 015— C38 150.5 (3) 

S8— Pd5— 015— C38 -19.8(3) 

07— Pdl— Nl— C2 -178.3 (3) 

51— Pdl— Nl— C2 1.9(2) 

54— Pdl— Nl— C2 -68.3 (6) 
Ol— Pd2— N2— C7 -171.9(3) 

52— Pd2— N2— C7 8.5 (3) 
03— Pd3— N3— C12 178.3 (3) 

53— Pd3— N3— C12 1.8(3) 
S2— Pd3— N3— C12 -73.8 (6) 
05— Pd4— N4— C17 -171.7(3) 

54— Pd4— N4— C17 8.5 (2) 
015— Pd5— N5— C22 -178.4 (3) 

55— Pd5— N5— C22 2.5 (2) 
S8— Pd5— N5— C22 -64.3 (6) 
09— Pd6— N6— C27 -171.9(3) 

56— Pd6— N6— C27 8.6 (3) 

55— Pd6— N6— C27 -64.6 (6) 
Oil— Pd7— N7— C32 -179.3 (3) 

57— Pd7— N7— C32 2.0 (3) 
013— Pd8— N8— C37 -171.1(3) 

58— Pd8— N8— C37 8.7 (2) 
Pdl— SI— CI— C2 44.4(3) 
Pd2— SI— CI— C2 -55.3 (3) 
Pdl— SI— CI— C4 -74.6(3) 
Pd2— SI— CI— C4 -174.3 (3) 
Pdl— SI— CI— C5 168.2(3) 
Pd2— SI— CI— C5 68.5 (3) 
Pdl— Nl— C2— CI 26.9 (4) 
Pdl— Nl— C2— C3 -97.9 (3) 
C4— CI— C2— Nl 68.7(4) 
C5— CI— C2— Nl -168.2(3) 
SI— CI— C2— Nl -47.7 (4) 
C4— CI— C2— C3 -167.6 (4) 
C5— CI— C2— C3 -44.5 (5) 
SI— CI— C2— C3 76.0 (4) 
Pd2— 01— C3— 02 -118.8(4) 
Pd2— 01— C3— C2 60.9 (4) 
Nl— C2— C3— 02 -137.9(4) 
CI— C2— C3— 02 98.6 (5) 
Nl— C2— C3— 01 42.4(5) 
CI— C2— C3— 01 -81.1(5) 
Pd2— S2— C6— CIO 169.6(3) 
Pd3— S2— C6— CIO 67.1 (3) 
Pd2— S2— C6— C9 -71.5(3) 
Pd3— S2— C6— C9 -174.1(3) 
Pd2— S2— C6— C7 47.3 (3) 
Pd3— S2— C6— C7 -55.3 (3) 



C29— C26— C27— C28 -165.3 (4) 

56— C26— C27— C28 78.4 (4) 
Pd7— Oil— C28— 012 -135.9(4) 
Pd7— Oil— C28— C27 46.5 (5) 
N6— C27— C28— 012 -127.5 (5) 
C26— C27— C28— 012 108.3 (5) 
N6— C27— C28— Oil 50.2(5) 
C26— C27— C28— Oil -74.0(5) 
Pd7— S7— C31— C34 -77.1 (3) 
Pd8— S7— C31— C34 -178.8 (2) 
Pd7— S7— C31— C35 163.9 (3) 
Pd8— S7— C31— C35 62.2 (3) 
Pd7— S7— C31— C32 41.5 (3) 
Pd8— S7— C31— C32 -60.2 (3) 
Pd7— N7— C32— C33 -100.4 (3) 
Pd7— N7— C32— C31 25.4(4) 
C34— C31— C32— N7 72.0(4) 
C35— C31— C32— N7 -165.2(3) 

57— C31— C32— N7 -45.0(4) 
C34— C31— C32— C33 -163.1 (3) 
C35— C31— C32— C33 -40.3 (4) 

57— C31— C32— C33 79.9 (3) 
Pd8— 013— C33— 014 -142.1 (4) 
Pd8— 013— C33— C32 40.9 (5) 
N7— C32— C33— 014 -119.8(4) 
C31— C32— C33— 014 115.0(4) 
N7— C32— C33— 013 57.4 (5) 
C31— C32— C33— 013 -67.9(5) 
Pd8— S8— C36— C40 167.9 (2) 
Pd5— S8— C36— C40 64.6 (3) 
Pd8— S8— C36— C39 -73.9 (3) 
Pd5— S8— C36— C39 -177.1 (3) 
Pd8— S8— C36— C37 44.3 (3) 
Pd5— S8— C36— C37 -58.9 (3) 
Pd8— N8— C37— C38 -107.5 (3) 
Pd8— N8— C37— C36 18.9(4) 
C40— C36— C37— N8 -163.6 (3) 
C39— C36— C37— N8 73.8 (4) 

58— C36— C37— N8 -42.6 (4) 
C40— C36— C37— C38 -38.7 (5) 
C39— C36— C37— C38 -161.4(3) 
S8— C36— C37— C38 82.3 (3) 
Pd5— 015— C38— 016 -146.6(3) 
Pd5— 015— C38— C37 35.6 (5) 
N8— C37— C38— 016 -120.8 (4) 
C36— C37— C38— 016 114.1(4) 
N8— C37— C38— 015 57.1 (5) 
C36— C37— C38— 015 -68.0(4) 
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Hydrogen-bond geometry (A, ") 



D—R-A 


D — H 


r-a 


D-A 


D—R-A 


Nl— Hl-026 1 


0.92 


2.06 


2.963 (5) 


169 


Nl— HU-015" 


0.92 


2.21 


3.109(4) 


166 


N2— H2-027 


0.92 


2.35 


3.139(5) 


143 


N2— HZ4-013 U 


0.92 


2.11 


2.928 (5) 


148 


N3— H3-0355 


0.92 


2.01 


2.889 (8) 


160 


N3— H3 -036^ 


0.92 


2.23 


3.045 (8) 


147 


N3— H3^-011 u 


0.92 


2.37 


3.278 (5) 


167 


N4— H4-029" 1 


0.92 


1.98 


2.886 (5) 


170 


N4— H4^-09 u 


0.92 


2.04 


2.917 (4) 


160 


N5— H5-018' 


0.92 


2.09 


3.008 (5) 


172 


N5— H5^-07 iv 


0.92 


2.19 


3.094 (4) 


167 


N6— H6-027 v 


0.92 


2.44 


3.183 (5) 


138 


N6— H6-028 


0.92 


2.48 


3.326 (5) 


153 


N6— H6^-05 iv 


0.92 


2.21 


3.041 (5) 


151 


N7— H7-023 


0.92 


2.03 


2.938 (5) 


170 


N7— H7^-03 iv 


0.92 


2.16 


3.066 (5) 


169 


N8— H8-028 vi 


0.92 


1.98 


2.896 (5) 


171 


N8— H8^-01 1V 


0.92 


2.06 


2.930 (4) 


157 


017— H17F-026 iv 


0.85 (2) 


1.96 (2) 


2.798 (5) 


167 (6) 


017— H17G-016™ 


0.86 (2) 


1.93 (2) 


2.775 (4) 


170 (5) 


018— H18F-017 


0.84 (2) 


2.00 (3) 


2.818 (5) 


165 (6) 


018— H18G-O20 


0.85 (2) 


1.98 (2) 


2.814(5) 


165 (5) 


019— H19F-08™ 


0.85 (2) 


2.05 (2) 


2.892 (5) 


168 (5) 


019— H19G-02™ 


0.85 (2) 


1.94 (3) 


2.760 (5) 


160 (6) 


020— H20F-O21 


0.85 (2) 


1.88(2) 


2.709 (5) 


167 (6) 


020— H20G-O8" 


0.86 (2) 


1.94 (3) 


2.742 (4) 


156(5) 


021— H2 IF- -022 


0.86 (2) 


1.97 (3) 


2.805 (6) 


162 (5) 


021— H21G-O30 


0.87 (2) 


2.00 (2) 


2.857 (6) 


169 (6) 


022— H22F-O10™ 


0.85 (2) 


1.95 (2) 


2.802 (5) 


174 (6) 


022— H22G-016™ 


0.86 (2) 


2.21 (4) 


2.915 (5) 


139(6) 


023— H23F-O20 


0.85 (2) 


1.96 (2) 


2.796 (5) 


168 (5) 


023— H23G-025 1V 


0.85 (2) 


1.96 (2) 


2.782 (5) 


162 (5) 


024— H24F-019 vi 


0.85 (2) 


1.97 (2) 


2.814(5) 


177 (6) 


024— H24G-032 


0.85 (2) 


1.90 (2) 


2.736 (6) 


168 (6) 


025— H25F-024 iH 


0.87 (2) 


1.91 (2) 


2.770 (6) 


170 (6) 


025— H25G-012" 


0.85 (2) 


1.97 (3) 


2.788 (5) 


159(5) 


026— H26F-023 U 


0.86 (2) 


1.95 (2) 


2.791 (5) 


167 (6) 


026— H26G-031 


0.85 (2) 


1.95 (2) 


2.788 (6) 


169 (6) 


027— H27F-06 vi 


0.85 (2) 


1.88 (3) 


2.687 (5) 


158 (5) 


027— H27G-014" 


0.84 (2) 


1.81 (2) 


2.650 (5) 


175 (5) 


028— H28F-O10 


0.82 (2) 


2.02 (2) 


2.810(5) 


161 (5) 


028— H28G-027 V 


0.82 (2) 


2.00 (3) 


2.797 (5) 


164 (5) 


029— H29F-02 


0.87 (2) 


1.98 (2) 


2.834 (5) 


168 (6) 


029— H29G-027 


0.85 (2) 


1.98 (2) 


2.802 (5) 


160 (5) 


030— H30F-O12 


0.86 (2) 


2.28 (5) 


2.911 (7) 


130 (6) 


030— H30G-O19 iv 


0.86 (2) 


1.95 (3) 


2.791 (5) 


165 (6) 


031— H31F"033 U 


0.84 (2) 


2.17(3) 


2.946 (8) 


154 (7) 
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Uil HJlCr"U4 


0.8o (z) 


z.Uo (Z) 


1 AAO f£\ 

z.yoz (o) 


1/^1 SZ\ 

lol (j) 


UJz — HJZr •U34 


A AO ZO\ 

o.9z (z) 


Z.U/ (z) 


Z.5Z3 (/) 


liy (J) 


(J5l — ti5l(j-\j5l 


a o£ /o\ 
U.50 (z) 


1 no 

l.yo (Z) 


Z.53 / (/) 


1 *70 /o\ 

i /o (yj 


(J33 — Hi 5b---(jl 1 


0.85 (z) 


2.11 (4) 


Z.8 / / (o) 


146 (/) 


All TTTT/^ r\1 Avi 


0.8 / (2) 


1 OA 

l.yU (Z) 


i nan i c\ 
Z. /DO (o) 


170 (7) 


U34 — Hj4r-(JlB 


0.85 (Z) 


z.lz (4) 


1 AA£ 

z.90o (6) 


1 C yl /o^ 
154 (5) 


U34 — H34trUo 


A 0£ 

U.eo (z) 


z.Oz (3) 


Z.B15 (o) 


154 (o) 


A1C /< nit 

U35^4 — H35/<-Uz5 


0.85 (Z) 


2.14 (3) 


o ao/: few 
z.yoo (9) 


1 /4 (1 3) 


035^— H35G-04 


0.85 (2) 


2.05 (5) 


2.848 (9) 


157 (12) 


035fi— H35//-04 


0.83 (2) 


2.45 (8) 


3.135 (9) 


141 (10) 


035£— H35/-025 


0.84 (2) 


2.03 (5) 


2.802 (10) 


152 (9) 


036^— H36F-022 


0.85 (2) 


2.14(5) 


2.949 (9) 


159(12) 


036^— H36G-035^ 


0.85 (2) 


1.93 (5) 


2.746 (12) 


158(12) 



Symmetry codes: (\)x,y,z-\\ (ii) x, y-l, z; (iii) x+l,y, z; (iv)x,}>+l, z; (v) z; (vi)x-l,}", z; (vii) x, y, z+1; (viii) x+l,y, z+1; (ix)x, >H-1, z+1. 
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